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DIFFERENTIAL DYNAMIC CONTENT
DELIVERY WITH DEVICE CONTROLLING
ACTION

CROSS REFERENCE TO RELATED
APPLICATION

This application 1s a continuation application of and claims

priority from U.S. patent application Ser. No. 10/756,145
filed on Jan. 13, 2004.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The field of the invention 1s data processing, or, more
specifically, methods, systems, and products for differential
dynamic content delivery.

2. Description of Related Art

Multimedia presentations through conferencing systems
are becoming more common, but they are intlexible because
all conterence participants must be presented with exactly the
same content. For any particular presentation, however, there
1s typically a wide variety of participant interest, company,
group, or department membership, technical knowledge,
security authorization, and so on, across almost any dimen-
sion 1n which participants may vary. Targeting content for
such a heterogeneous set of users 1s typically a manual pro-
cess today in which presenters create wholly separate presen-
tations for each audience, and the content of each such pre-
sentation 1s reduced to the lowest common denominator of
any particular audience. There 1s a substantial need for
improved multimedia presentation systems.

SUMMARY OF THE INVENTION

Methods, systems, and products are disclosed that operate
generally to support improved multimedia presentations by
creating a presentation document that includes a content-
specific presentation grammar and a structured document.
The structured document typically has structural elements
such as pages, paragraphs, cells, titles, and the like marked
with structural identifiers. A content-specific presentation
grammar ties presentation actions to the document structure
through these structural element 1dentifiers. A presentation
actions directs the presentation of a document such as by
moving the presentation to the next page of the document, the
previous paragraph of the document and so on. A presentation
grammar empowers a presenter to mvoke the presentation
actions using speech.

In typical embodiments, users are assigned classifications
describing any attributes of a user, company name, depart-
ment name, age, gender, technical knowledge, educational
level, subject matters of personal 1nterest, security authoriza-
tion, and so on. Contents of structural elements from struc-
tured documents are then filtered for presentation to indi-
vidual users 1 a multi-media, multi-user presentation
according to the individual attributes of the participants.

In a presentation regarding marketing of a deep space
vehicle for a Mars mission, for example, graphic images and
paragraphs ol text may be developed 1n many versions,
inserted 1nto the same presentation document with each ver-
s10n classified according to technical level, security level, and
sO on, so that a member of the marketing department viewing
the same paragraph at the same time 1n the same presentation
as a member of the research department will 1n fact be shown
a different version of the paragraph. A graphic diagram of a
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subsystem presented to the marketer will be a simpler version
than the one shown at the same time to the researcher.

More particularly, methods, systems, and computer pro-
gram products are disclosed for differential dynamic content
delivery. Typical embodiments include providing a session
document for a presentation, wherein the session document
includes a session grammar and a session structured docu-
ment; selecting from the session structured document a clas-
sified structural element 1n dependence upon user classifica-
tions of a user participant i1n the presentation; presenting the
selected structural element to the user; identitying a device
controlling action; and executing the device controlling
action to control a device for the user. In many embodiments,
identifving a device controlling action includes identifying a
device controlling action in dependence upon a presentation
control instruction. In some embodiments, i1dentifying a
device controlling action further includes identifying a device
controlling action in dependence upon a spoken key word. In
some embodiments, 1dentifying a device controlling action
further includes identifying a device controlling action 1n
dependence upon a classified structural element. In some
embodiments, identifying a device controlling action further
includes i1dentitying a device controlling action in depen-
dence upon a classification identifier.

In typical embodiments, executing the device controlling
action to control a device for the user includes calling a
member method 1 an OSGi-compliant bundle operating in
an OSG1 framework on a services gateway. Typical embodi-
ments also include receiving a presentation control instruc-
tion, where the presentation control instruction includes a
presentation action 1dentifier and one or more optional
parameters, and selecting a classified structural element
includes selecting a classified structural element 1n depen-
dence upon the presentation action 1dentifier and the param-
eters.

Typical embodiments also include creating the presenta-
tion control instruction, including receiving from a user par-
ticipating 1n the presentation a key phrase and optional
parameters for invoking a presentation action; and parsing the
key phrase and parameters against a voice response grammar
into a presentation control instruction. In many embodiments,
selecting a classified structural element further includes
selecting a classified structural element having an associated
classification 1dentifier that corresponds to the user classifi-
cation. In some embodiments, presenting the selected struc-
tural element to the user further includes selecting a data
communications protocol for the presentation; inserting the
selected structural element 1n a data structure appropnate to
the data communications protocol; and transmitting the data
structure to the user according to the data communications
protocol.

Many embodiments also include creating a session docu-
ment from a presentation document, including identifying a
presentation document for a presentation, the presentation
document including a presentation grammar and a structured
document having structural elements classified with classifi-
cation 1dentifiers; 1dentifying a user participant for the pre-
sentation, the user having a user profile comprising user clas-
sifications; and {iltering the structured document 1n
dependence upon the user classifications and the classifica-
tion identifiers. In typical embodiments, filtering the struc-
tured document includes extracting, from the structured
document, structural elements having classification identifi-
ers corresponding to the user classifications and writing the
extracted structural elements into a session structured docu-
ment 1n the session document.
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Typical embodiments also include filtering the presenta-
tion grammar, 1 dependence upon the extracted structural
clements, 1nto a session grammar in the session document.
Typical embodiments also include creating a presentation
document, 1including creating, in dependence upon an origi-
nal document, a structured document comprising one or more
structural elements; classilying a structural element of the
structured document according to a presentation attribute;
and creating a presentation grammar for the structured docu-
ment, wherein the presentation grammar for the structured
document includes grammar elements each of which includes
an 1dentifier for at least one structural element of the struc-
tured document.

The foregoing and other objects, features and advantages
of the mvention will be apparent from the following more
particular descriptions of exemplary embodiments of the
ivention as 1illustrated i the accompanying drawings
wherein like reference numbers generally represent like parts
of exemplary embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 sets forth a block diagram of an exemplary system
architecture in which may be implemented various exemplary
embodiments of the present invention.

FI1G. 2 sets forth class diagrams for exemplary object ori-
ented classes useful 1n implementing methods and systems
for creating presentation documents according to various
exemplary embodiments of the present invention.

FIG. 3 sets forth a data flow diagram 1llustrating a method
for creating a presentation document.

FI1G. 4 sets forth a data flow diagram 1llustrating an exem-
plary method of creating a presentation grammar.

FIG. S sets forth an exemplary data structure in which a full
grammar may be implemented according to embodiments of
the present invention.

FIG. 6 15 a data flow diagram illustrating a further method
for creating a presentation document.

FIG. 7 1s a data flow diagram illustrating an exemplary
method for classifying a structural element.

FI1G. 8 sets forth a data flow diagram 1llustrating an exem-
plary method for classifying a structural element in a struc-
tured document.

FIG. 9 sets forth a data flow diagram illustrating a further
exemplary method for classifying a structural element 1n a
structured document.

FIG. 10 sets forth a data tlow diagram 1llustrating another
exemplary method for classiiying a structural element 1n a
structured document.

FI1G. 11 sets forth a data tlow diagram illustrating a further
exemplary method for classifying a structural element 1n a
structured document.

FI1G. 12 sets forth a data tlow diagram 1llustrating an exem-
plary method for creating a voice response grammar in a
VOICE response server.

FI1G. 13 sets forth a data tlow diagram 1llustrating an exem-
plary method for creating a voice response grammar in a
VOICE response Server.

FIG. 14 1s a data flow diagram 1illustrating an alternative
exemplary method for creating a voice response grammar 1n
a VOICE Iesponse Server.

FI1G. 15 1s a data flow diagram 1llustrating another alterna-
tive exemplary method for creating a voice response grammar
1 a VOICE response server.

FI1G. 16 sets forth a data tlow diagram 1llustrating an exem-
plary method for creating a session document from a presen-
tation document.
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FIG. 17 sets forth a data flow diagram 1llustrating an exem-
plary method for amending a session document during a
presentation.

FIG. 18 sets forth a data flow diagram 1llustrating an exem-
plary method for differential dynamic content delivery.

FIG. 19 1s a block diagram of an exemplary services gate-
way useful i executing device controlling actions according
to the present invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Introduction

The present invention 1s described to a large extent 1n this
specification 1n terms of methods for differential dynamic
content delivery. Persons skilled 1n the art, however, will
recognize that any computer system that includes suitable
programming means for operating in accordance with the
disclosed methods also falls well within the scope of the
present invention. Suitable programming means include any
means for directing a computer system to execute the steps of
the method of the invention, including for example, systems
comprised of processing units and arithmetic-logic circuits
coupled to computer memory, which systems have the capa-
bility of storing in computer memory, which computer
memory includes electronic circuits configured to store data
and program instructions, programmed steps of the method of
the invention for execution by a processing unit.

The 1nvention also may be embodied 1n a computer pro-
gram product, such as a diskette or other recording medium,
for use with any suitable data processing system. Embodi-
ments of a computer program product may be implemented
by use of any recording medium for machine-readable infor-
mation, including magnetic media, optical media, or other
suitable media. Persons skilled 1n the art will immediately
recognize that any computer system having suitable program-
ming means will be capable of executing the steps of the
method of the mvention as embodied 1n a program product.
Persons skilled in the art will recognize immediately that,
although most of the exemplary embodiments described 1n
this specification are oriented to software installed and
executing on computer hardware, nevertheless, alternative
embodiments implemented as firmware or as hardware are
well within the scope of the present invention.

Creating a Presentation Document

Methods, systems, and products are now described for
creating a presentation document with reference to the
accompanying drawings, beginning with FIG. 1. FIG. 1 sets
forth a block diagram of an exemplary system architecture in
which may be implemented various exemplary embodiments
of the present invention. The system of FIG. 1 include a
content server (106) having stored content (108) of original
documents from which presentation documents are created.
Agent (110) includes software modules for creating presen-
tation grammars for presentation documents according to
content type (114) and for classitying presentation document
content according to presentation attributes (116). Presenta-
tion attributes are generic selection criteria for displaying
appropriate structural elements of original documents to
users. Examples of presentation attributes include users’
company names, department names, security levels, technical
levels, and so on. User profiles (126) include user classifica-
tion information typically used to filter presentation media
according to presentation attributes.
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Content server (106) includes storage for presentation
documents (314) each of which 1s composed of a presentation
grammar (120) and a structured document (122). A presenta-
tion grammar 1s a data structure that includes a set of key
phrases used to i1dentify presentation action identifiers and
optional parameters for use 1n formulating presentation con-
trol 1nstructions relevant to structural elements of a content
type. In typical embodiments, presentation control mstruc-
tions are represented by and formulated from presentation
action 1dentifiers (reference 518 on FI1G. 5). Key phrases are
spoken by users and presented as speech input to voice
response server (104) where they are parsed and used to select
a presentation action identifier (318 on FIG. 5) from a VRS
grammar (1035). VRS grammar (105) 1s formed dynamically
from presentation grammars (120) 1n use 1 a presentation
session (128). In some embodiments, VRS grammar (105) 1s
formed dynamically from user grammars from user profiles
(126). Presentation Session Control Language (“PSCL”)
stream (132) represents a stream of presentation control
instructions composed of presentation action identifiers (518
on FIG. 5) and optional presentation control parameters (520
onFI1G. 5) from VRS (104) to presentation server (102) which
1s programmed to present (134) structured multimedia con-
tent (136) from structured documents (122) to users (119) in
accordance with such presentation control instructions (132).

FIG. 2 sets forth class diagrams for exemplary object ori-
ented classes usetul in implementing methods and systems
for creating presentation documents according to various
exemplary embodiments of the present invention. FIG. 2
includes a presentation document class (314) that includes a
reference to a presentation grammar (120), a reference to a
structured document (122), and a network location (202) of
an original document from which the presentation document
was created. In the example of FIG. 2, the network location
(202) of the original document 1s expressed as a Uniform
Resource Identifier or “URI.”

FIG. 2 includes a profile class (126) whose objects repre-
sent presentation users. The profile class (126) includes a user
name (204), a password (206), and a reference to a user
grammar (208). A user grammar 1s a data structure that
includes a set of key phrases that are used to select presenta-
tion action 1dentifiers specific to a user for use in formulating
presentation control instructions. For a presentation control
instruction that instructs a presentation session to carry out
the presentation action ‘page down,” for example, an 1ndi-
vidual user may chose to associate with that presentation
control mnstruction the key phrase “rock and roll” or “boogie
on down” or any other key phrase favored by a user as will
occur to those of skill in the art. Although these particular
examples are somewhat fanciful, 1n fact, user grammars serve
a useful purpose by providing key phrases for presentation
control instructions that distinguish normal speech. In a dis-
cussion of a word processing document, for example, refer-
ences to pages and paragraphs may abound, and using a
distinctive phrase to invoke presentation control instructions
on pages and paragraphs reduces the risk of confusion on the
part of a voice response server and a presentation session.

The profile class (126) also 1includes a string array storing,
user classifications (210). Examples of user classifications
(210) include any supported data codes describing users,
including, for example “company=IBM,”
“department=marketing,” “technical level=3," “security
level=2.” and others as will occur to those of skill in the art.

FIG. 2 includes a presentation session class (128) whose
objects represent presentation sessions. A presentation ses-
s10n represents an aggregation of presentation documents for
presentation usually at a set date and time, for a defined set of
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users including a presenter in charge. The presentation ses-
s1on class (128) includes a presentation 1dentifier code (212),
a presenter 1dentification (214), a list of participants (216).
The presentation session class (128) also includes a schedule
date and time (218) when a presentation 1s to be presented, a
URI array identifying presentation documents (220)
requested by a presenter for a presentation session, a URI
array 1dentifying presentation documents that have been {il-
tered according to presentation attributes or user classifica-
tions (220). The presentation session class (128) also includes
a member method named mergeGrammars( ) (224) that 1s
programmed to read presentation grammars from presenta-
tion documents and store them 1n a VRS grammar on a voice
response server for use in parsing key phrases spoken by a
presenter and other users 1nto presentation control instruc-
tions.

Agent (110) includes software modules for structuring a
presentation document according to content type (114) and
for classifying presentation document content according to
presentation attributes (116).

FIG. 2 includes an exemplary agent class (110) whose
objects are used in content servers to create presentation
documents. Agent class (110) includes an array of references
to content type plug-ins (114) that are used to create presen-
tation grammars for presentation documents according to
content type. FIG. 2 also shows a content type plug-in class
(114) with a member method named createPresentation-
Grammar( ) (232) which 1n this example 1s programmed to
create presentation grammars for presentation documents
according to content type. Agent class (110) also includes an
array ol references to classification plug-ins (116) that are
used to classity presentation document content according to
presentation attributes (116). FIG. 2 also shows a classifica-
tion plug-in class (116) with a member method named clas-
sityDocument( ) (234) which 1n this example 1s programmed
to classily presentation document content according to pre-
sentation attributes.

Agent class (110) also includes a member method named
createStructuedDocument( ) (232) which 1s programmed to
convert an original document 1nto a structured document by
iserting structural element 1dentifiers. Examples of struc-
tural element identifiers include <page>, <paragraph>,
<row>, <column>, <cell>, <slide>, <jpeg>, <title>, <head-
ing>, <subheading>, and so on, as will occur to those of skill
in the art. These examples of structural elements 1dentifiers
are expressed as markup tags such as would be used, for
example, 1n a markup language such as HIML (“HyperText
Markup Language”) or XML (“eXtensible Markup Lan-
guage”), although this 1s not a limitation of the mvention. In
fact, 1t 1s well within the scope of the present invention to
implement structural element identifiers with binary codes,
Unicode identifiers, or by use of other structure 1dentifiers as
will occur to those of skill in the art.

FIG. 3 sets forth a data flow diagram 1llustrating a method
for creating a presentation document (314) that includes cre-
ating (304), 1n dependence upon an original document (302),
a structured document (306) comprising one or more struc-
tural elements (402). In the method of FIG. 3, creating (304)
a structured document (306) 1s carried out by inserting (320)
in the structured document (306) structural element 1dentifi-
ers (322) for the structural elements (402). An alternative
method of creating a structured document, also shown 1n FIG.
3, 1s carried out by converting (326) existing structural ele-
ment 1dentifiers (324) from the original document (302) to
structural element identifiers (322) for the structural elements
(402) of the structured document (306). The method of FIG.

3 also includes creating (310) a presentation grammar (312)
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tor the structured document (306). In the example of FIG. 3,
the presentation grammar (312) for the structured document
(306) includes grammar clements (316) each of which
includes a structural element 1dentifier (318) for at least one
structural element (402) of the structured document (306).
FI1G. 4 sets forth a data flow diagram 1llustrating an exem-
plary method of creating a presentation grammar (312) for a
structured document (314) that includes 1dentitying (404) the
content type (410) of the original document (302). Identifying
the content type may be carried out, for example, by 1denti-
tying the content type 1n dependence upon a filename exten-
s10n (303) 1n the filename of an original document. Examples
of filename extension 1dentifying content type include “pdi”
for Adobe’s Portable Document Format, x1s’ for a Microsoit
Excel™ spreadsheet, ‘doc’ for a word processing document,
‘xml’ for an XML document, and so on, as will occur to those
of skill in the art. Alternatively, identifying the content type
may be carried out by identifying the content type in depen-
dence upon document header elements 1n an original docu-
ment (302). The following 1s an example of an HTML header
identifying an original document having content type HITML

version 4.01:
<IDOCTYPE HTML PUBLIC *“-/W3C//DTD HTML

4.01//EN” “http://www.w3.org/ TR/html4/strict.dtd>

The method of FIG. 4 includes selecting (406), 1n depen-
dence upon the content type (410), a full presentation gram-
mar (308) from among a multiplicity of full presentation
grammars (412). A full presentation grammar may be imple-
mented, for example, as shown in FIG. 5. A multiplicity of full
presentation grammars may be implemented 1n a data struc-
ture similar to the one shown 1n FIG. 5 by adding a content
type column. FIG. 5 sets forth an exemplary data structure
(308) in which a full grammar may be implemented accord-
ing to embodiments of the present invention. The full gram-
mar of FIG. 5 includes several grammar elements (502-514)
for a content type. In this example, the content type 1s taken as
a word processing document having structural elements that
include pages, paragraphs, bullets, titles, subtitles, and so on,
and the data structure includes a column for an 1dentifier (318)
ol a structural element, a column for a key phrase (516) for
formulating a presentation control instruction for invoking a
presentation action, and a column for a presentation action
identifier (518) representing a presentation action. The exem-
plary data structure of FI1G. 5 also includes a column for a data
indication whether a presentation control instruction requires
a parameter. The exemplary grammar entries for presentation
action identifiers PgDn (502), PgUp (504), nextParagraph
(508), and prevBullet (512) have parameter (520) values of
‘null,” signifying that a voice response server parsing their key
phrases mto presentation control instructions 1s not to parse a
parameter for a presentation control 1nstruction. The exem-
plary grammar entries for presentation action identifiers
goToPage (506), nextHeading (510), and go'ToSubtitle (514),
however, have parameter (520) values of ‘mteger’ and
‘string,” signifying that a voice response server parsing their
key phrases 1nto presentation control mstructions 1s to seek to
parse for each of them respectively an integer parameter, a
string parameter, and a string parameter.

The method of FIG. 4 includes filtering (408) the full
presentation grammar (308) into a presentation grammar
(312) for the structured document (306) 1n dependence upon
the structural elements (402) of the structured document
(306). Filtering (408) the full presentation grammar (308)
may be carried out by writing (414) from the full presentation
grammar (308) to the presentation grammar (312) for the
structured document (306) ecach grammar element (316) hav-
ing a structural element 1dentifier (318) of a structural ele-
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ment (402) that occurs 1n the structured document (306).
Using the exemplary full grammar of FIG. 5, for example, to
create a presentation grammar for a structured document
having structural elements including pages, paragraphs,
headings, and subtitles but no bullet points identified 1n 1t as
structural elements, filtering (408) the tull presentation gram-
mar (308) by writing (414) to the presentation grammar (312)
grammar elements (502-510) plus grammar element (514)
but excluding grammar element (512).

Methods of creating presentation documents are further
explained with an exemplary use case. Consider the following
example of a structured document:

<document>
<page 1d="1">
<p 1d="1"">a paragraph</p>
<p 1d="2">another paragraph</p>
<image 1d="1">a graphic image</image=>
</page>
<page 1d="2">
<p 1d="3"">a paragraph</p>
<p 1d="4">another paragraph</p>
<image 1d="2">another graphic image</image>
</page>

</document>

And assume that this exemplary structured document 1is
associated in a presentation document with the following
presentation grammar:

TABL.

(Ll

1

Presentation Grammar

Presentation Structural
Key Phrase Action Identifier = Element Identifier Parameter
page down PgDn <page> null
page up PgUp <page> null
g0 to page goloPage <page> integer
next paragraph nextParagraph <p> null
o0 to paragraph oo ToParagraph <p> integer
next image nextlmage <image=> null
oo to 1mage goTolmage <image=> integer

This example 1s discussed with reference to the exemplary
system architecture of FIG. 1. In this example, then, when a
presentation session (128) displays the first page of the struc-
tured document and a user (119) speaks the words “page
down,” a voice response server (104), having this presentation
grammar as part of 1ts VRS grammar (105), parses the speech
into a presentation control instruction having a presentation
control identifier named “PgDn” and communicates the pre-
sentation control mnstruction through a presentation interface
(132) to the presentation session 1n presentation server (102)
which then displays the next page, in this example, page 2 of
the example structured document. Similarly, when the first
page of the structured document 1s on display, a user’s speak-
ing the words *““go to paragraph 4 results 1n the presentation
session’s changing the display to show paragraph 4 on the
second page of the document. And, when the first page 1s on
display for the users participating in the presentation and a
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user speaks the words “next image,” the presentation session
changes the display to show 1image 2 on the second page of the
document.

Classitying Structure Elements 1n a Presentation
Document

FIG. 6 15 a data flow diagram illustrating a further method
for creating a presentation document (314). The method of
FIG. 6 includes creating (304), 1n dependence upon an origi-
nal document (302), a structured document (306) comprising,
one or more structural elements (402), as explained in detail
above. The method of FIG. 6 also includes classitying (330)
a structural element (402) of the structured document (306)
according to a presentation attribute (352). FIG. 7 1s a data
flow diagram illustrating an exemplary method for classity-
ing a structural element that includes i1dentifying (702) a
presentation attribute (352) for the structural element (402);
identifyving (704) a classification i1dentifier (708) in depen-
dence upon the presentation attribute (352); and 1inserting
(706) the classification identifier (708) 1n association with the
structural element (402) 1n the structured document (306).
The method of FIG. 6 also includes creating (310) a presen-
tation grammar (312) for the structured document (306),
wherein the presentation grammar (312) for the structured
document (306) includes grammar elements (316) each of
which includes an identifier (318) for at least one structural
clement (402) of the structured document (306).

FIG. 8 sets forth a data flow diagram 1llustrating an exem-
plary method for classifying a structural element 1n a struc-
tured document in which identifying (702) a presentation
attribute (352) for the structural element (402) includes
selecting (710) a presentation attribute (352) from a list (712)
ol supported presentation attributes (352). The presentation
attribute list (712) of FIG. 8 includes two columns, one col-
umn for presentation attributes (352) and another column for
associated classification identifiers (708). In the method of
FIG. 8, identitying (704) a classification i1dentifier (708) 1s
carried out by identifying a classification i1dentifier (708)
associated with the presentation attribute (352) on the list
(712). In the method of FIG. 8, inserting (706) the classifica-
tion identifier (708) includes manually editing (712) the
structured document (306) to 1nsert classification 1dentifiers
in appropriate locations to classity structural elements 1n a
structured document. For example, a paragraph to be viewed
only by members of the marketing department may be clas-
sified by tagging the paragraph with <mkt></mkt>.

FI1G. 9 sets forth a data flow diagram illustrating a further
exemplary method for classifying a structural element 1n a
structured document 1n which i1dentifying (702) a presenta-
tion attribute (352) for the structural element (402) includes
selecting (710) a presentation attribute (352) from a list (712)
ol supported presentation attributes (352), the presentation
attribute (352) having an associated classification i1dentifier
(708). In the method of FI1G. 9, identitying (704) a classifica-
tion identifier (708) includes mserting (716) the classification
identifier (708) 1n a data structure (717) 1n association with a
structural element 1dentifier (322) for the structural element
(402). In the method of FIG. 9, inserting (706) the classifica-
tion 1dentifier (708) 1n the structured document (306) includes
reading (714) the classification identifier (708) from the data
structure (717) 1n dependence upon the structural element
identifier (322).

FI1G. 10 sets forth a data flow diagram illustrating another
exemplary method for classifying a structural element 1n a
structured document that includes providing a list (712) of
supported presentation attributes (352) including at least one
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keyword (802) and at least one 1indication of structural inser-
tion scope (804) for each presentation attribute (352). In the
method of FIG. 10, identitying (702) a presentation attribute
(352) for the structural element (402) includes selecting (710)
a presentation attribute (352) from the list (712) 1n depen-

dence upon a keyword (806) from the structured document
(306). In the method of FI1G. 10, identitying (704) a classifi-

cation i1dentifier (708) 1s carried out by 1dentifying a classifi-
cation identifier (708) associated with the presentation

attribute (352) on the list (712). In the method of FIG. 10,
iserting (706) the classification identifier (708) 1s carried out
by inserting the classification identifier (708) in the structured

document (306) according to a structural insertion scope
(804) for the selected presentation attribute (352).

FIG. 11 sets forth a data flow diagram 1llustrating a further
exemplary method for classiiying a structural element 1n a
structured document that includes providing a list (712) of

supported presentation attributes (352) including at least one
data pattern (810) and at least one indication of structural
isertion scope (804) for each presentation attribute (352). In
the method of FIG. 11, identifying (702) a presentation
attribute (352) for the structural element (402) includes
selecting (814) a presentation attribute (352) from the list
(712) 1n dependence upon a data pattern (812) from the struc-
tured document (306). In the method of FIG. 11, identifying
(704) a classification identifier (708) 1s carried out by 1denti-
tying a classification identifier (708) associated with the pre-
sentation attribute (352) on the list (712). In the method of

FIG. 11, inserting (706) the classification 1dentifier (708) 1s

carried out by inserting the classification identifier (708) 1n
the structured document (306) according to a structural 1nser-
tion scope (804) for the selected presentation attribute (352).

Methods of creating presentation documents are further
explained with an exemplary use case. Consider the following
example of a structured document:

<document>
<page 1d="1">
<p 1d="1"">
a paragraph on an introductory subject
</p>
</page>
<page 1d="2">
<p 1d="2"">
a paragraph on a particular subject
</p>
<tech level="2">
<p 1d="2"">
a more technical paragraph on the same subject
</p>
</tech>
<gsecurity level="2"">
<p 1d="2"">
a more secret paragraph on the same subject
</p>
</security>
<dept 1d="marketing’">
<p 1d="2"">
a paragraph on the same subject with added detail
regarding marketing
</p>
</dept>
<company 1d="TBM"">
<p 1d="2"">
a paragraph on the same subject with added detail
pertinent to a user’s company
</p>
</company>
<p 1d="3"">
a paragraph on a further subject
</p>
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-continued

</page>
<page 1d="3">

</document>

This example 1s discussed with reference to the exemplary
system architecture of FIG. 1, assuming that this exemplary
structured document 1s associated 1n a presentation document
with a presentation grammar that includes presentation action
identifiers for paragraphs and pages uploaded to a VRS gram-
mar (105) 1n a voice response server (104). In this example,
then, when a presentation session (128) 1s displaying the first
page ol the structured document and a user (119) speaks the
words “next page,” a voice response server (104) parses the
speech 1nto a presentation control instruction with a presen-
tation action identifier named “PgDn” and communicates the
presentation control instruction through a presentation inter-
face (132) to the presentation session which then displays the
next page, in this example, page 2 of the example structured
document. Assume that there are five users (119) registered as
participants with the presentation session (128), and note that
there are five different versions of paragraph 2 on page two of
the structured document.

In this example, a first version of paragraph 2 bears a
structural identifier <p></p>1dentitying 1t as a paragraph, but
this first version of paragraph 2 bears no classification iden-
tifier. In this example, presentation session (128) 1s pro-
grammed to display this unclassified version of paragraph 2 to
users having either the lowest technical classifications, the
lowest security classifications, or no particular technical or
security classifications at all. Moreover, 1n an example, where
there were only one version of paragraph 2, all users would be
presented with that one version.

In this example, a second version of paragraph 2 1s classi-
fied with a classification 1dentifier <tech level="2">. In this
example, presentation session (128) 1s programmed to dis-
play this second version of paragraph 2 to users having user
classification indicating technical level 2. That 1s, when a user
having technical level 2 1n the user’s profile classifications
(210 on FIG. 2) 1s registered with the presentation session,
upon being directed to display paragraph 2, rather than dis-
playing an unclassified version of paragraph 2, the presenta-
tion session displays the second version of paragraph 2 clas-
sified <tech level="2"> to such a user.

Similarly, a user having a user profile classification repre-
senting a heightened security authorization, security level 2,
1s shown the version of paragraph 2 classified by the classi-
fication 1dentifier <security level="2">. A user having a user
profile classification 1dentiiying the user as a member of the
marketing department 1s shown the version of paragraph 2
classified by the classification 1dentifier <dept
id="marketing”>. A user having a user profile classification
identifying the user as an employee of IBM i1s shown the

version of paragraph 2 classified by the classification 1denti-
fier <company 1d="IBM™>.

For purposes of clarity of explanation, the structural ele-
ments 1n this example are shown with only one classification
per element. Persons of skill in the art will recognize, how-
ever, that it 1s well within the scope of the present invention
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for a structural element of a structured document to be clas-
sified with any number of classification 1dentifiers.

Creating a Voice Response Grammar From a
Presentation Grammar

FIG. 12 sets forth a data tflow diagram 1illustrating a method
for creating a voice response grammar 1n a voice response
server including identitying (3354) presentation documents
(118) for a presentation. In the method of FIG. 4, each pre-
sentation document has a presentation grammar (120), and
the method includes storing (358) each presentation grammar
(120) 1n a voice response grammar (105) on a voice response
server (104). Presentation grammars and voice response
grammars may be structured like the full grammars 1llustrated
in FI1G. 5 with grammar elements (502-514) for a content type
(410). In the exemplary grammar structure of FIG. 5, the
content type 1s taken as a word processing document having
structural elements that include pages, paragraphs, bullets,
titles, subtitles, and so on, and the data structure includes a
column for an 1dentifier (318) of a structural element, a col-
umn for a key phrase (516) for formulating a presentation
control instruction to mvoke a presentation action, and a
column for a presentation action identifier (518) representing
a presentation action.

In the method of FIG. 12, identiiying (354) presentation
documents (118) for a presentation includes creating (360) a
data structure (128) representing a presentation and listing
(362) at least one presentation document (118) 1n the data
structure (128) representing a presentation. A data structure
representing a presentation may be implemented as an
instance of a presentation session class as shown at reference
(128) on FI1G. 2. In the method of FIG. 12, listing (362) the at
least one presentation document (118) includes storing (366)
a location (364) of the presentation document (118) 1n the
data structure (128) representing a presentation. In the exem-
plary structure of FIG. 2, storing a location of a presentation
document may be implemented by storing presentation docu-
ment locations 1n the form of URIs 1n an array of URIs (220).
In the method of FIG. 12, storing (358) each presentation
grammar (120) includes retrieving (368) a presentation gram-
mar (120) of the presentation document (118) 1n dependence
upon the location (364) of the presentation document (118).

In one exemplary embodiment of the method of FIG. 12,
the presentation document (118) 1s implemented as a file1n a
file system on a content server (106) and the file has a location
(364 ) 1dentified by a pathname. In such an embodiment, stor-
ing (366) alocation (364) of the presentation document (118)
in the data structure (128) representing a presentation
includes storing the pathname and a network location of the
content server. An example of storing a pathname and a net-
work location 1s storing a URI for the document 1n a URI
array such as that illustrated at reference (220) on FIG. 2.
Such a URI may have the form:

http://www.someContentServer.com/presentationDocu-
ments/myDoc.doc

where www.someContentServer.com 1s a domain name for a
web server that maps to a network address such as an Internet
Protocol address, for example, of a computer where a web
server 1s located. A ‘web server’ 1s a server that supports data
communications according the HyperText Transport Protocol
(‘HTTP’). The portion of the URI after the domain name,
“presentationDocuments/myDoc.doc,” 1s a pathname for a
document on the computer on which the web server is
located. In such an embodiment, retrieving (368) a presenta-
tion grammar includes retrieving the presentation document
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from the content server (106) in dependence upon the path-
name and extracting the grammar from the presentation docu-
ment. In an example where the presentation document 1s
located according to a URI as described above and the content
server 1s implemented with a web server, retrieving the pre-

sentation document from the content server may be carried
out by parsing the URI into an HTTP GET message:

GET/presentationDocuments/myDoc.doc HT'TP/1.1

and transmitting the GET message to the content server at
www.lbmContentServer.com.

In this example, the content server returns the presentation
document as URI encoded data in an HT'TP RESPONSE
message. In an example where the returned presentation
document has this form:

<presentationDocument>
<presentationGrammar>
<grammarElement>
<contentType 1d="WP"">
<keyPhrase>
page down
</keyPhrase>
<presentationAction 1d="PgDn">
<structuralElementldentifier 1d="page™>
</grammarElement >
</presentationGrammar>
<structured Document>
<page 1d="1"">
<p 1d="1""> a paragraph </p>
<p 1d="2"> another paragraph </p>
</page>
<page 1d="2""> some text </page>
</structured Document>
</presentationDocument>,

extracting the grammar from the presentation document may
be carried out by extracting the portion of the presentation
document 1dentified by the tags:

<presentationGrammar></presentationGrammar=

In another exemplary embodiment of the method of FIG.
12, the presentation document (118) 1s implemented as an
instance ol an object oriented class on a content server (106).
In this example, the presentation document has a presentation
document name, and the presentation grammar comprises a
member data element of the instance. In such an embodiment,
storing (366) a location (364) of the presentation document
(118) 1n the data structure (128) representing a presentation
includes storing the presentation document name and a net-
work location of the content server.

An example of storing a pathname and a network location

1s storing a URI for the document 1n a URI array such as that

illustrated at reference (220) on FIG. 2. Such a URI may have
the form:

http:// www.ibmContentServer.com/servlets/
getPresentationGrammar?presDoc=myDoc.doc

where www.someContentServer.com 1s a domain name for a
web server. The portion of the URI after the domain name but
before the question mark, “servlets/getPresentationGram-
mar,” 1s a pathname for server-side functionality for retrieving,
a presentation document. The server-side functionality could
be a CGI (Common Gateway Interface (*CGI’) script or other
server-side functionality as will occur to those of skill in the
art, but 1n this example the server-side functionality 1s taken as
a Java servlet identified by its name, “getPresentationGram-
mar.” The remainder of the URI 1s query data encoded as a
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name-value pair identifying the name of a presentation docu-
ment, “myDoc.doc,” from which a presentation grammar 1s to
be extracted by the servlet.

In such an exemplary embodiment, retrieving (368) a pre-
sentation grammar 1s carried out by requesting the presenta-
tion grammar (120) from the content server (106), including
communicating the presentation document name as a request
parameter; and receiving the presentation grammar (120) in
response from the content server (106). In an example where
the presentation document 1s located according to a URI as
described above and the content server 1s implemented with a
web server, requesting the presentation grammar (120) from
the content server (106), including commumnicating the pre-
sentation document name as a request parameter, may be
carried out by parsing the URI into an HTTP GET message:

GET /servlets/getPresentationGrammar?
presDoc=myDoc.doc HI'TP/1.1

and transmitting the GET message to the content server at
www.ibmContentServer.com.

In another exemplary embodiment of the method of FIG.
12, the presentation document (118) includes a record 1n a
table 1n a database on a content server (106). In this example,
the presentation document has a presentation document iden-
tifier, and the presentation grammar comprises a field 1n the
record. In such an embodiment, storing (366) a location (364 )
ol the presentation document (118) in the data structure (128)
representing a presentation includes storing the presentation
document 1dentifier and a network location of the content
server. In a database table 1n which each record represents a
presentation document, for example, the presentation docu-
ment 1dentifier may be implemented as a single field unique
key such as a serial number for a record, as a presentation
document name, or as any functional 1dentifier as will occur
to those of skill i the art. In the continuing discussion of this
example, the presentation document 1dentifier 1s taken as a
presentation document name.

An example of storing a presentation document identifier
and a network location 1s storing a URI for the document 1n a
URI array such as that i1llustrated at reference (220) on FIG. 2.

Such a URI may have the form:
http://www.ibmContentServer.com/cgi-bin/
getPresentationGrammar?presDoc=myDoc.doc

where www.someContentServer.com 1s a domain name for a
web server. The portion of the URI after the domain name but
before the question mark, *“/cgi-bin/getPresentationGram-
mar,” 1s a pathname for server-side functionality for retrieving,
a presentation document. The server-side functionality could
be a Java servilet or other server-side functionality as will
occur to those of skill in the art, but 1n this example the
server-side functionality 1s taken as a CGI script named “get-
PresentationGrammar.” The remainder of the URI 1s query
data encoded as a name-value pair 1dentifying the name of a
presentation document, “myDoc.doc,” from which a presen-
tation grammar 1s to be extracted by the CGI script.

In such an exemplary embodiment, retrieving (368) a pre-
sentation grammar 1s carried out by requesting the presenta-
tion grammar (120) from the content server (106), including
communicating the presentation document name as a request
parameter; and receiving the presentation grammar (120) in
response from the content server (106). In an example where
the presentation document is located according to a URI as
described above and the content server 1s implemented with a
web server, requesting the presentation grammar (120) from
the content server (106), including communicating the pre-
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sentation document name as a request parameter, may be
carried out by parsing the URI into an HTTP GET message:

GET /cg1-bin/getPresentationGrammar?pres
Doc=myDoc.doc HT'TP/1.1

and transmitting the GET message to the content server at
www.lbmContentServer.com.

Creating a Voice Response Grammar From a User
Grammar

FI1G. 13 sets forth a data flow diagram 1llustrating a method
for creating a voice response grammar in a voice response
server including identitying (372) a user (374) for a presen-
tation where the user has a user grammar (208) and the user
grammar includes one or more user grammar elements (378).
The method of FIG. 13 also includes storing (376) a multi-
plicity of user grammar elements (378) for the user 1n a voice
response grammar (1035) on a voice response server (104). A
user grammar 1s a data structure that includes a set of key
phrases specific to a user that are used to formulate presenta-
tion control mnstructions for invoking presentation actions on
presentation servers. For a presentation control instruction
that invokes a presentation action instructing a presentation
session to ‘page down, for example, an individual user may
chose to associate with that presentation control 1nstruction
the key phrase “rock and roll” or “boogie on down” or any
other key phrase favored by a user as will occur to those of
skill 1n the art. Although these particular example are some-
what fanciful, in fact, user grammars serve a usetul purpose
by providing key phrases for presentation actions that distin-
guish normal speech. User grammars and voice response
grammars may be structured like the full grammars 1llustrated
in FI1G. 5 with grammar elements (502-514) for a content type
(410).

In the method of FIG. 13, identitying (372) a user for a
presentation includes creating (360) a data structure (128)
representing a presentation and listing (380) 1n the data struc-
ture (128, 374) at least one user 1dentification (204). A data
structure representing a presentation may be implemented as
an instance of a presentation session class as shown at refer-
ence (128) on FIG. 2. In the method of FIG. 13, listing (380)
in the data structure (128, 374) at least one user 1dentification
(204) includes creating a list of user names of the users that
are registered with the presentation session. That 1s, a list of
users currently participating in the presentation.

In the example of F1G. 13, the user grammar (208) includes
a multiplicity of user grammar elements (378) for a content
type (370). In this example, each grammar element includes
an 1dentifier of a structural element, a key phrase for invoking
a presentation action, and an action identifier representing the
presentation action, as shown for example in the depiction of

an exemplary full grammar at references (318), (518), and
(516) on FIG. 5.

The method of FIG. 13 includes 1dentifying (382) presen-
tation documents (118) for the presentation. In this example,
cach presentation document (118) having a content type
(370), and sclecting (384) user grammar clements (386)
according to the content type (370) of the i1dentified presen-
tation documents (356). In the example of FIG. 13, selecting
(384) user grammar elements (386) according to the content
type (370) of the identified presentation documents (356)
includes comparing the elements of the user grammar with
cach presentation document 1n the presentation session and
extracting each element of the grammar having the same
content type as a presentation document 1n the presentation
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session. In the method of FIG. 13, storing (376) a multiplicity
of user grammar elements for the user 1n a voice response
grammar on a voice response server 1s carried out by storing
the selected user grammar clements (386) in the voice
response grammar (105).

FIG. 14 1s a data flow diagram illustrating an alternative
exemplary method for creating a voice response grammar 1n
a voice response server. The method of FIG. 14 includes
identifying (388) presentation documents (118) for the pre-
sentation. The presentation documents (118) 1n this example
include structured documents (122) having structural element
identifiers (322). In the example of FIG. 14, the identified
presentation documents are included 1n a presentation docu-
ment list (356) 1n the presentation session.

The user grammar (208) 1n this example includes a multi-
plicity of user grammar elements (378), and the method
includes selecting (390) user grammar elements (378) 1n
dependence upon the structural element 1dentifiers (322). In
this example, selecting (390) user grammar elements (378) in
dependence upon the structural element identifiers (322) 1s
carried out by comparing the elements of the user grammar
with each structured document of each presentation docu-
ment 1n the presentation session and extracting each user
grammar element having a structural element 1dentifier for a
structural element that occurs 1n a structured document of a
presentation document in the presentation session. In the
method of FIG. 14, storing (376) a multiplicity of user gram-
mar elements for the user 1n a voice response grammar on a
voice response server includes storing the selected user gram-
mar elements (386) 1n the voice response grammar (105).

FIG. 15 1s a data flow diagram illustrating another alterna-
tive exemplary method for creating a voice response grammar
in a voice response server. The method of FIG. 15 includes
identifying (394) presentation documents (118) for the pre-
sentation. Each presentation document (118) has a presenta-
tion grammar (120) including presentation action identifiers
(518).

In the example of FIG. 15, the user grammar (208) includes
a multiplicity of user grammar elements (378), and the
method includes selecting (396) user grammar elements
(378) in dependence upon the presentation action 1dentifiers
(518). In this example, selecting (396) user grammar ele-
ments (378) 1n dependence upon the presentation action 1den-
tifiers (518) 1s carried out by comparing the elements of the
user grammar with each presentation grammar of each pre-
sentation document of the presentation session and extracting
from the user grammar each element having a presentation
action i1dentifier that occurs 1n a presentation grammar of the
presentation document. In the method of FIG. 15, storing
(376) a multiplicity of user grammar elements for the user in
a voICce response grammar on a voice response server includes
storing the selected user grammar elements (386) 1n the voice
response grammar (105).

Creating a Session Document from a Presentation
Document

FIG. 16 sets forth a data flow diagram 1llustrating an exem-
plary method for creating a session document (266) from a
presentation document (314). A session document 1s a reposi-
tory for filtered content, presentation content that 1s filtered
according to attributes of an audience for a presentation, an
audience that presents a range of afliliations, technical abili-
ties, security authorizations, and other attributes as will occur
to those of skill 1n the art. The purpose of a session document
1s to provide a repository for reducing the volume of data for
a presentation with respect to unfiltered presentation docu-
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ments. A session document 1s a document derived from a
presentation document targeted for the participants of a pre-
sentation. More particularly, a session document 1s a data
structure that includes a session grammar derived from a
presentation grammar 1n a presentation document and a ses-
s1on structured document dertved from a structured document
in a presentation document.

The method of FIG. 16 includes 1dentitying (250) a pre-

sentation document (314) for a presentation. The presentation
document (314) includes a presentation grammar (312) and a
structured document (306) having structural elements (402)
classified with classification identifiers (708). Identifying
(250) a presentation document (314) typically includes
inserting 1n a list (220) a location for the presentation docu-
ment (314). The location of a presentation document may be
represented by a URI, and a list of locations 1dentifying
presentation documents may be implemented as an array of
URIs as exemplified by the requested content list (220) 1n the
exemplary presentation session class (128) on FIG. 2.

The method of FIG. 16 includes identifying (252) a user
participant (204) for the presentation. In the method of FIG.
16, the user has a user profile (126) that includes user classi-
fications (210) each of which describes some attribute of a
user, such as, for example, company affiliation, department
membership, technical ability, security authorization level,
and so on, for any attribute of a user as may occur to those of
skill 1n the art. Identifying (252) a user (204) typically
includes inserting 1n a list (374) a user 1dentification (204)
identifying a user 1n a presentation participant list (374). In
the example of FIG. 16, a user 1dentification 1s implemented
as a user name (204) in a user profile (126).

The method of FIG. 16 includes filtering (254) the struc-

tured document (306) in dependence upon the user classifi-
cations (210) and the classification i1dentifiers (708). In the
method of FIG. 16, filtering (254) the structured document
(306) 15 carried out by extracting (239), from the structured
document (306), structural elements (402) having classifica-
tion 1dentifiers (708) corresponding to the user classifications
(210), and writing (260) the extracted structural elements
(402) 1nto a session structured document (2356) 1n the session
document (266). The method of FIG. 16 also includes filter-
ing (262) the presentation grammar (312), in dependence
upon the extracted structural elements (402), into a session
grammar (258) in the session document (266). The method of
FIG. 16 includes storing (264) the location of the session
document (266) 1n a session document list (222).

For further explanation, consider an example of creating a
session document that begins with a presentation document
having the following contents:

<presentationDocument>
<presentationGrammar=>
<grammarElement>
<contentType 1d="WP”>
<keyPhrase>page down</keyPhrase>
<presentationAction 1d="PgDn">
<structuralElementIdentifier id="page”>
</grammarElement >
<grammarElement>
<content'IType 1d="WP">
<keyPhrase>next bullet</keyPhrase>
<presentationAction 1d="NextBullet’>
<structuralElementldentifier id="bullet’>
</grammarElement >
</presentationGrammar>
<structuredDocument>
<page 1d="1">
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-continued

<p 1d="1"">a paragraph on some subject</p>
</page>
<page 1d="2">
<p 1d=""2">a paragraph on a particular subject</p>
<tech level="2">
<p 1d="2">a more technical paragraph, same
subject</p>
</tech>
<security level="2">
<p 1d=""2"">a more secret paragraph, same subject</p>
</security>
<dept 1d="marketing”’>
<p 1d="2"">a paragraph, same subject, with added
detail regarding marketing

<bullet 1d =“1"">some bullet text</bullet>
<bullet 1d =“1"">some other bullet text</bullet>
<bullet 1d =*1"">st1ll more bullet text<</bullet>
{/p}
</dept>

<company 1d="IBM"*>

<p 1d=""2">a paragraph, same subject with added detail
pertinent to a user’s company</p>

</company>

<p 1d="3"">a paragraph on some other subject</p>

</page>
</structuredDocument>
</presentationDocument>

In this example, an audience of users identified for a pre-
sentation mnclude users having in their user profiles user clas-
sifications indicating technical level ‘2 and membership 1n
IBM. None of the registered users have security authoriza-
tions and none of them are from the marketing department.
Filtering this exemplary presentation document, extracting
structural elements with classification identifiers correspond-

ing to the user classifications, writing those structural ele-
ments to a session document, and filtering the presentation
grammar in dependence upon the extracted structural ele-
ments, results 1n the following exemplary session document:

<sessionDocument>
<session(Grammar>
<grammarElement>
<contentType 1d="WP”">
<keyPhrase>page down</keyPhrase>
<presentationAction 1d="PgDn">
<structuralElementldentifier id="page’>
</grammarElement >
</sessionGrammar=>
<sessionStructuredDocument>
<page 1d="1">
<p 1d="1"> a paragraph </p>
<p 1d="2""> another paragraph </p>
</page>
<page 1d="2">
<p 1d="2">a paragraph on a particular subject</p>
<tech level="2">
<p 1d="2">a more technical paragraph, same subject</p>
</tech>
<company 1d="TBM"">
<p 1d="2"">a paragraph, same subject with added detail
pertinent to a user’s company</p>
</company>
<p 1d="3"">a paragraph on some other subject</p>
</page>
</sessionStructuredDocument™>
</sessionDocument>

In the resulting session document, the structural element
identified as page 2 now excludes versions for security level 2
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and for marketing, because none of the users listed for the
presentation are in the marketing department or have security
authorizations of level 2. In addition, the session grammar
excludes a grammar element for bullets because, 1n the ses-
sion document above, the only structural element having
bullets was the version of paragraph 2 for the marketing
department. Excluding the bullets as structural elements 1n
the session structured document means that there 1s no need to
have grammar elements for them 1n the session grammar.
Reducing the number of grammar elements in the session
grammar reduces the number of grammar elements 1n the
voice response grammar, thereby increasing the efficiency
and accuracy of the voice response server and the overall
presentation system.

Amending a Session Document During a
Presentation

FI1G. 17 sets forth a data tlow diagram 1illustrating an exem-
plary method for amending a session document (266) during,
a presentation. The session document (266) includes a session
structured document (256), and the method of FIG. 17
includes providing (268) user profiles (126) representing
users capable ol participating in presentations. In typical
embodiments, user profiles for all the users capable of par-
ticipating in presentations are stored 1n a database accessible
to the presentation session. In the example of FIG. 17, each
user profile (126) includes user classifications (210) for a
user.

The method of FIG. 17 also includes providing (270) a
presentation document (314) that includes a structured docu-
ment (306) having structural elements (402) classified with
classification identifiers (708). In the example of FIG. 17, the
locations of the presentation documents from which the ses-

s1on documents for a particular presentation were created are
stored 1n a list such as the requested content list (220) of FIG.
17.

The method of FIG. 17 includes identitying (274) a user
profile event (272) for a user during the presentation. A user
profile event 1s an event that results 1n adding a user classifi-
cation to the set of user classifications for a presentation. The
set of user classifications for a presentation 1s the set of all
user classifications for all users that have been 1dentified as
users for a presentation. A user profile event may be repre-
sented as a data structure (272) that includes a user 1dentifi-
cation (205) for a particular user.

A user profile event (272) may be generated by adding a
user to the presentation, where the added user has a new user
classification for the presentation. That 1s, one example of a
user profile event (272) 1s adding to a presentation a user
whose user classifications include at least one user classifi-
cation having no corresponding classification identifier in any
structural element in the session structured document.

In such an example, at least one of the added user’s user
classifications 1s currently not part of any user profile of any
ol the other users 1dentified for the presentation.

A user profile event (272) also may be generated, for a
turther example, by changing a user classification (210) in a
user profile (126) of a user who 1s participating in the presen-
tation, where the changed user classification includes a new
user classification for the presentation. That 1s, one example
of a user profile event (272) 1s editing a user’s profile during
a presentation so that the user’s user profile now includes a
user classification having no corresponding classification
identifier 1n any structural element 1n the session structured
document. In such an example, the new user classification 1s
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currently not part of any user profile of any of the other users
identified for the presentation.

The method of FIG. 17 includes adding (276) to the session
structured document (256) at least one structural element
(402) from the presentation document (314), the added struc-
tural element (402) having a classification identifier (708)
that corresponds to a user classification (210) of the user. In
the examples just mentioned, regarding adding a new user to
a presentation or a new user classification to a profile, adding
(276) to the session structured document (256) a structural
clement (402) from the presentation document (314), the
added structural element (402) having a classification identi-
fier (708) that corresponds to a user classification (210) of the
user, means that the new structural element 1s one that no
other user 1dentified for the presentation was entitled to view.
Because adding a structural element may mean adding a
structural element of a kind not otherwise represented 1n the
session structured document, the method of FIG. 17 advan-
tageously also includes adding (278) a grammar element
(316) to the session grammar (258) 1n dependence upon the
added structural element (402).

For further explanation, consider the following example of
amending a session document (266) during a presentation. In
this example, a session document 1s used for a presentation
having users whose user profiles include user classifications
of technical level ‘2’ and membership 1n IBM:

<sessionDocument>
<session(Grammar>
<grammarElement>
<contentType 1d="WP”>
<keyPhrase>page down</keyPhrase>
<presentationAction 1d="PgDn">
<structuralElementldentifier id="page’>
</grammarElement >
</sessionGrammar>
<sessionStructuredDocument>
<page 1d="1">
<p 1d="1"> a paragraph </p>
<p 1d="2""> another paragraph </p>
</page>
<page 1d="2">
<p 1d="2"">a paragraph on a particular subject</p>
<tech level="2">
<p 1d="2"">a more technical paragraph, same subject</p>
</tech>
<company 1d="IBM’">
<p 1d="2">a paragraph, same subject with added detail
pertinent to a user’s company</p>
</company>
<p 1d="3"">a paragraph on some other subject</p>
</page>
</sessionStructuredDocument™>
</sessionDocument>

This session document 1n this example was created from
the following presentation document:

<presentationDocument>
<presentationGrammar>

<grammarElement>
<contentType 1d="WP”>
<keyPhrase>page down</keyPhrase>
<presentationAction 1d="PgDn">
<structuralElementldentifier id="page’>

</grammarElement >

<grammarElement>
<contentType 1d="WP”>
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-continued

<keyPhrase>next bullet</keyPhrase>
<presentationAction 1d="NextBullet’”>
<structural Elementldentifier id="bullet”>

</grammarElement >

</presentationGrammar>
<structuredDocument>

<page 1d="1">
<p 1d="1">a paragraph on some subject</p>

</page>

<page 1d="2">
<p 1d="2"">a paragraph on a particular subject</p>
<tech level="2"">
<p 1d="2"">a more technical paragraph, same
subject</p>
</tech>
<security level="2"">
<p 1d="2"">a more secret paragraph, same subject</p>
</security>
<dept 1d="marketing’’>
<p 1d="2"">a paragraph, same subject, with added

detail regarding marketing

<bullet 1d =“1"">some bullet text</bullet>
<bullet 1d =*1"">some other bullet text</bullet>
<bullet 1d =*1"">st1ll more bullet text</bullet>
{/pib
</dept>

<company 1d="IBM’">
<p 1d="2"">a paragraph, same subject with added detail
pertinent to a user’s company</p>
</company>
<p 1d="3"">a paragraph on some other subject</p>
</page>
</structuredDocument>
</presentationDocument>

The session document 1n this example contains no struc-
tural elements classified for users from the marketing depart-
ment. After beginning the presentation a user from the mar-
keting department joins the presentation. The user’s joining,
the presentation 1s represented by adding the user’s user 1den-
tification to a list of users identified for the presentation.
Adding the user ID to the list identifies (274) a user profile
event (272) which 1s represented by a data structure that
includes the user’s user 1dentification (205). Amending the
session document proceeds by adding (276) to a session
structured document (256) one or more structural elements
(402) from a structured document in the presentation docu-
ment from which the session structured document was cre-
ated. Adding (276) to the session structured document (256)
at least one structural element (402) from the presentation

document (314) 1s carried out by adding a structural element
(402) having a classification 1dentifier (708) that corresponds
to a user classification (210) of the user. User classifications
ol the user are read from the user profiles (126) using the user
identification (205) provided to the adding process (276) by
the user profile event (272). In this example, adding a struc-
tural element to the session structured documents 1s carried
out by adding the following paragraph from the structured
document of the presentation document set forth above:

<dept id="marketing’’>
<p 1d="2"">a paragraph, same subject, with added detail regarding

marketing
<bullet 1d =**1"">some bullet text</bullet>
<bullet 1d =“1">some other bullet text</bullet>
<bullet 1d =**1"">st1ll more bullet text</bullet>

</p>

</dept>,
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thereby creating the following amended session document:

<sessionDocument>
<session(Grammar>
<grammarElement>
<contentType 1d="WP”">
<keyPhrase>page down</keyPhrase>
<presentationAction 1d="PgDn”>
<structuralElementldentifier id="page’>
</grammarElement >
</sessionGrammar>
<sessionStructuredDocument>
<page 1d="1">
<p 1d="1"> a paragraph </p>
<p 1d="2""> another paragraph </p>
</page>
<page 1d="2">
<p 1d=""2"">a paragraph on a particular subject</p>
<tech level="2">
<p 1d="2"">a more technical paragraph, same subject</p>
</tech>
<company 1d="IBM™ ">
<p 1d=""2"">a paragraph, same subject with added detail
pertinent to a user’s company</p>
</company=>
<dept 1d="marketing’”>
<p 1d=""2"">a paragraph, same subject, with added detail
regarding marketing

<bullet 1d =“1">some bullet text</bullet>
<bullet 1d =*1"">some other bullet text</bullet>
<bullet 1d =**1"">still more bullet text</bullet>
</p>
</dept>

<p 1d="3"">a paragraph on some other subject</p>
</page>
</sessionStructured Document™
</sessionDocument>

Amending the session document also includes adding to
the session grammar of the session document a new grammar
clement from the presentation grammar. There were no bul-
lets 1n the session structured document before the exemplary
user proiile event and therefore no grammar elements sup-
porting presentation control instructions for bullets. Adding,
the marketing paragraph also added bullets, so the method
advantageously includes adding grammar elements support-
ing presentation control mnstructions for bullets:

<grammarElement>
<contentType 1d="WP”>
<keyPhrase>next bullet</keyPhrase>
<presentationAction 1d="NextBullet”>
<structuralElementldentifier id="bullet’”>
</grammarElement >,

thereby creating the following amended session document:

<sessionDocument>
<sessionGrammar>

<grammarElement>
<contentlype 1d="WP”>
<keyPhrase>page down</keyPhrase>
<presentationAction 1d="PgDn’>
<structuralElementldentifier id="page’>

</grammarElement >

<grammarElement>
<contentType 1d="WP>
<keyPhrase>next bullet</keyPhrase>
<presentationAction 1d="NextBullet”>
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-continued

<structural Elementldentifier id="bullet”>
</grammarElement >
</sessionGrammar>
<gessionStructuredDocument>
<page 1d="1">
<p 1d="1"> a paragraph </p>
<p 1d="2""> another paragraph </p>
</page>
<page 1d="2">
<p 1d="2"">a paragraph on a particular subject</p>
<tech level="2">
<p 1d="2"">a more technical paragraph, same subject</p>
</tech>
<company 1d="IBM’">
<p 1d="2"">a paragraph, same subject with added detail
pertinent to a user’s company</p>
</company>
<dept 1d="marketing’ >
<p 1d="2"">a paragraph, same subject, with added detail
regarding marketing

<bullet 1d =*1">some bullet text</bullet>
<bullet 1d =“1">some other bullet text</bullet>
<bullet 1d =*1"">still more bullet text</bullet>
</p>
</dept>

<p 1d="3"">a paragraph on some other subject</p>
</page>
</sessionStructuredDocument >
</sessionDocument>

Differential Dynamic Content Delivery with Device
Controlling Action

FI1G. 18 sets forth a data tlow diagram 1llustrating an exem-
plary method for differential dynamic content delivery. Dii-
terential dynamic content delivery 1s delivery of the content
ol a presentation to user participants according to a wide
variety of participant interest, company, group, or department
membership, technical knowledge, security authorization,
and so on, across almost any dimension in which participants
may vary. Differential dynamic content delivery 1s accom-
plished generally mn methods and systems according to
embodiments of the present invention by use of structured,
classified documents, presentation documents and session
documents, each of which includes a grammar and a struc-
tured document as described below. Using such documents as
a source ol presentation content, differential dynamic content
delivery 1s accomplished then by selecting from a structured
document classified structural elements for delivery to par-
ticular user participants according to the classification iden-
tifiers in the document and user classifications from user
profiles.

FI1G. 18 sets forth a data tlow diagram 1llustrating an exem-
plary method for differential dynamic content delivery that
includes providing (450) a session document (266) for a
presentation. In the method of FIG. 18, the session document
(266) includes a session grammar (258) and a session struc-
tured document (256), and providing (450) a session docu-
ment (266) for a presentation 1s carried out by creating a
session document from a presentation document as described
in detail above 1n the discussion regarding FIG. 16.

The method of FIG. 18 also includes creating (462) a
presentation control instruction (460). A presentation control
instruction 1s an istruction to a presentation server (102) to
carry out a particular presentation action such as, for example,
‘display nextpage,” ‘display next slide,” “‘display paragraph 5.
and so on. More particularly, in differential dynamic content
delivery, presentation actions are carried out by presenting to
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a particular user a version of a particular structural element,
such as a paragraph or a slide, according to user classifica-
tions such as company name, department name, security
authorization, and so on. In the method of FIG. 18, an exem-
plary presentation control instruction (460) includes a pre-
sentation action identifier (518) and one or more optional
parameters (520).

In the method of FIG. 18, creating the presentation control
instruction 1s carried out by recerving (464) from a user (119)
participating i1n the presentation a key phrase (516) and
optional parameters (520) for invoking a presentation action
and parsing (466) the key phrase (516) and parameters (520)
against a voice response grammar (105) into a presentation
control instruction (460). In this example, recerving (464) a
key phrase (516) 1s carried out by use of a Voice Over Internet
Protocol (“VOIP”) link (130) that carries the speech of at least
one user (119) from the user’s client device to a voice
response server (104). A VOIP link 1s a kind of computer
hardware and software that uses an internet protocol network
instead of a traditional telephone network as the transmission
medium for speech. VOIP 1s sometimes referred to as ‘1P
telephony’ or ‘Voice Over the Internet’ (“VOI). Examples of
user client devices include any computer equipment capable
of converting input speech to digital data and transmitting 1t
over the internet protocol to a voice response server, including
handheld wireless devices, personal digital assistants, per-
sonal computers, laptop computers, and the like.

The method of FIG. 18 also includes recerving (458) a
presentation control instruction (460) 1n a presentation server
and selecting (452) from a session structured document (256)
a classified structural element (402) 1n dependence upon user
classifications (210) of a user participant (119) 1n the presen-
tation. In the method of FIG. 18, selecting (452) a classified
structural element (402) 1s carried out by selecting a classified
structural element (402) in dependence upon the presentation
action i1dentifier (518) and the parameters (520) from the
presentation control istruction (460). In the method of FIG.
18, selecting (452) a classified structural element (402) also
includes selecting a classified structural element having an
associated classification 1dentifier (708) that corresponds to
the user classification (210).

For further explanation, consider an example using the
following exemplary session document:

<sessionDocument™>
<sessionGrammar>
<grammarElement>
<contentType 1d="WP”">
<keyPhrase>page down</keyPhrase>
<presentationAction 1d="PgDn’">
<structuralElementldentifier id="page’>
</grammarElement >
</sessionGrammar=>
<sessionStructuredDocument™>
<page 1d="1">
<p 1d="1""> a paragraph </p>
<p 1d="2"> another paragraph </p>
</page>
<page 1d="2"">
<p 1d="2"">a paragraph on a particular subject</p>
<tech level="2">
<p 1d="2"">a more technical paragraph, same
subject</p>
</tech>
<company 1d="IBM’">
<p 1d="2"">a paragraph, same subject with added detail
pertinent to a user’s company</p>
</company>
<p 1d="3"">a paragraph on some other subject</p>
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</page>
</sessionStructuredDocument >
</sessionDocument>

In this example, assume that a first user participant has in a
user profile user classifications indicating that the user 1s an
IBM employee and a second user has user classifications
indicating that the user has technical ability level *2’. In this
example, a presentation server having the above session
document installed upon 1t receives (458) a presentation con-
trol instruction (460) to move to the display to the second
page ol the session structured document. The presentation
server then selects (452) from the session structured docu-
ment (256) for the first user the structural element 1dentified
as a version of page two and classified as:

<company 1d="IBM"">

<p 1d="2"">a paragraph, same subject with added detail
pertinent to a user’s company</p>

</company>

and for the second user the structural element 1dentified as a
version of page two and classified as:

<tech level="2"">
<p 1d="2"">a more technical paragraph, same subject</p>
</tech>

The method of FIG. 18 also includes presenting (454 ) the
selected structural element (456) to the user (119). In the
method of FIG. 18, presenting (454) the selected structural
clement (456) to the user may be carried out, for example, by
selecting a data communications protocol for the presenta-
tion, mserting the selected structural element (without its
classification identifiers) in a data structure appropriate to the
data communications protocol, and transmitting the data
structure to the user according to the data communications
protocol. If, for example, the data communications protocol 1s
selected as HTTP, a data structure appropriate to the data
communications protocol 1s an HIML document in an HTTP
RESPONSE message. In such an example, presenting (454)
the selected structural element (456) to the user may be car-

ried out, for the two exemplary versions of page two selected
above, by the following HTTP RESPONSE messages:

HTTP/1.1 200 OK
Date:

Content-Type: text/xml
Content-Length: 128

<html|><body><p 1d="2"">a paragraph, same subject with added detail
pertinent to a user’s company</p> </body></html>

and for the second user the structural element 1dentified as a
version ol page two and classified as:

HTTP/1.1 200 OK
Date:
Content-Type: text/xml
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-continued

Content-Length: 103
<htm[><body><p 1d="2"">a more technical paragraph, same
subject</p></body></html>

respectively, the first sent to the client device of the first user

and the second sent to the client device of the second user.
Note that 1n both transmission, the classification identifiers
are omitted, <company 1d="IBM”> and <tech level="2">
respectively.

This example of presenting (454) a selected structural ele-
ment (456) to a user (119) 1s expressed i terms of HITML and
HTTP, a stateless, asynchronous protocol. Many embodi-
ments will statefully hold open a data communications con-
nection, such as a TCP/IP connection, between a presentation
server and a user client device. A Stateful Java Enterprise
Session Bean™ may be used, for example, to hold open a
TCP/IP connection implemented with a Java socket object.
Readers of skill 1in the art will recognize therefore that HTML
and HTTP are used for explanation, not for limitation. In fact,
any presentation application using any appropriate data com-
munications protocol useful for multi-media presentations
may be used to present structural elements to users according
to embodiments of the present invention. Such application
may be obtained ofi-the-shellf commercially or they may be
specially developed for particular presentations or kinds of
presentation. An example of such an application available
commercially 1s Microsoit NetMeeting™. Examples of other
data communications protocols usetul with various embodi-

ments of the present mnvention mnclude the Session Initiation
Protocol specified in the IETEF’s RFC 2543, the Real Time

Streaming Protocol as specified 1n the IETEF’s RFC 2326, the
Real Time Transport Protocol of RFC 1889, and the World
Wide Web Consortium’s Voice XML protocol specified in the
2003 document entitled “Voice Extensible Markup Language

(VoiceXML) Version 2.0”.

The method of FIG. 18 also includes identifying a device
controlling action. A device controlling action 1s an action to
be taken on a device 1n a user’s computing environment. In
typical user computing environment includes a user client
device that may be represented by a computer workstation
connected to a local area network to which are connected
many other client devices usetul to support a presentation.
Audio may be directed by a device controlling action across
the LAN to an audio amplifier outside the user’s computer
workstation. Video elements may be directed by a device
controlling action to a television monitor that 1s separate from
the user’s computer workstation but connected to 1t through
the LAN. Lighting may be connected and controlled through
device controlling actions which may advantageously
enhance the presentation by representing changes in tenor or
mood.

In the method of FIG. 18, 1dentifying a device controlling
action may be carried out by 1identifying a device controlling
action in dependence upon a presentation control instruction.
In such embodiments, a presentation server (102) i1s pro-
grammed to 1dentily a device controlling action in depen-
dence upon presentation control mstructions (460). In some
such embodiments, 1dentifying a device controlling action
may be carried out by 1dentifying a device controlling action
in dependence upon a spoken key word, parsing the spoken
keyword 1nto a presentation control instruction 1 a voice
response server (104), and sending the presentation control
istruction (460) to a presentation server (102).
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In the method of FIG. 18, identitying a device controlling
action may be carried out by 1dentifying a device controlling
action 1n dependence upon a classified structural element. In
such embodiments, classified structural elements have asso-
ciated device controlling actions. When such a classified

structural element 1s selected for presentation to a user, the
associated device controlling action 1s identified from 1its

association with a structural element. For further explanation,
consider an example using the following exemplary session

document:

<sessionDocument>
<gession(Grammar>
<grammarElement>
<contentType 1d="WP”>
<keyPhrase>page down</keyPhrase>
<presentationAction 1d="PgDn"">
<structuralElementldentifier id="page’>
</grammarElement >
</sessionGrammar=>
<sessionStructuredDocument™>
<page 1d="1">
<deviceControllingAction devicelD= “userStereo”
actionID =*“setVolumeToHigh />
<p 1d="1""> a paragraph </p>
<p 1d="2""> another paragraph </p>
</page>
<page 1d="2">
<deviceControllingAction devicel D= “userStereo”
actionID ="setVolumeToNormal />
<p 1d="2"">a paragraph on a particular subject</p>
<tech level="2">
<p 1d="2"">a more technical paragraph, same
subject</p>
</tech>
<company 1d="IBM’’>
<p 1d="2">a paragraph, same subject with added detail
pertinent to a user’s company</p>
</company>
<p 1d="3"">a paragraph on some other subject</p>
</page>
</sessionStructuredDocument™>
</sessionDocument>

This exemplary session document contains a structural
clement, a page identified as <page 1d="1"> that in turn
contains an identification of a device controlling represented
as

<deviceControllingAction devicel D= “userStereo”
actionlD =*“setVolumeToHigh />,

ordering control of a stereo system connected on a LAN to a
user’s computer workstation to turn 1ts volume to high for the
duration of page 1. Stmilarly, the structural element identified
as page 2 1n the same session document contains an 1dentifi-
cation of a device controlling action represented as

<deviceControllingAction devicel D= “userStereo”
actionID =“setVolumeToNormal />,

ordering control of the stereo system to return 1ts volume to
normal when page 2 1s displayed.

In the method of FIG. 18, identifying (468) a device con-
trolling action (470) may be carried out by identifying a
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device controlling action 1n dependence upon a classification
identifier. In such embodiments, a classification i1dentifier
(708) embedded 1n a session structured document (256) of a
session document (266) may have an associated device con-
trolling action. When such a classification 1dentifier impli-
cated selecting a particular structural element for presentation
to a user whose user classification corresponds to the classi-

fication 1dentifier, the associated device controlling action 1s
identified by 1ts association with a classification identifier. For
turther explanation, consider an example using the following
exemplary session document:

<sessionDocument™>
<sessionGrammar>
<grammarElement>
<contentType 1d="WP”>
<keyPhrase>page down</keyPhrase>
<presentationAction 1d="PgDn’">
<structuralElementldentifier id="page’>
</grammarElement >
</sessionGrammar>
<sessionStructuredDocument™>
<page 1d="1"">
<p 1d="1""> a paragraph </p>
<p 1d="2"> another paragraph </p>
</page>
<page 1d="2"">
<p 1d="2"">a paragraph on a particular subject</p>
<tech level="2">
<p 1d="2"">a more technical paragraph, same
subject</p>
</tech>
<company 1d="TBM"">
<deviceControllingAction devicelD=
“userStereo” actionID="setVolumeToHigh />
<p 1d="2"">a paragraph, same subject with
added detail pertinent to a user’s
company</p=>
<deviceControllingAction devicelD=
“userStereo” actionID="setVolumeToNormal />
</company>
<p 1d="3">a paragraph on some other subject</p>
</page>
</sessionStructuredDocument>
</sessionDocument>

This exemplary session document contains a classification
identifier <company 1d="IBM”> that classifies a version of a
structural element 1dentified as paragraph 2 of page 2. The
classification 1dentifier in turn contains an identification of a

device controlling action:

<deviceControllingAction devicelD= “userStereo™
actionlD =“setVolumeToHigh />,

ordering control of a stereo system connected on a LAN to a
user’s computer workstation to turn its volume to high for the
duration of paragraph 2. Similarly, the <company> classifi-
cation 1dentifier for paragraph 2 contains an additional 1den-
tification of a device controlling action represented as:

<deviceControllingAction devicelD= “userStereo™
actionID =“setVolumeToNormal />,

representing an order to return the volume to normal after
paragraph 2 1s displayed.
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The method of FIG. 18 also includes executing (472) the
device controlling action to control a device for the user. In
the method of FIG. 18, executing (472) the device controlling
action to control a device for the user may be carried out by
calling a member method 1n an OSGi-compliant bundle oper-
ating 1 an OSG1 framework on a services gateway (476).
Calling a member method in an OSGi-compliant bundle oper-
ating 1n an OSG1 framework on a services gateway (476) 1s
turther explained with reference to FIG. 19.

FI1G. 19 15 a block diagram of an exemplary services gate-
way (476) useful in executing device controlling actions
according to the present mvention. The services gateway
(476) of FIG. 19 1s, 1n some exemplary architectures useful in
embodiments of the present invention, an OSG1 compatible
services gateway (476). While exemplary embodiments of
methods for differential dynamic content delivery are
described 1n this specification using OSG1, many other appli-
cations and frameworks other than OSG1 will work to 1imple-
ment methods of differential dynamic content delivery
according to the present mvention and are therefore well
within the scope of the present invention. Commercial imple-
mentations of OSGi, such as JES and SMEF, are also useful in
implementing methods of the present invention.

OSG1 Stands for ‘Open Services Gateway Initiative.” The
OSG1 specification 1s a Java-based application layer frame-
work that provides vendor neutral application and device
layer APIs and functions for various devices using arbitrary
communication protocols operating in networks in homes,
cars, and other environments. OSGi1 works with a variety of
networking technologies like FEthernet, Bluetooth, the
‘Home, Audio and Video Interoperability standard” (HAV1),
IEEE 1394, Universal Serial Bus (USB), WAP, X-10, Lon
Works, HomePlug and various other networking technolo-
gies. The OSG1 specification 1s available for free download
from the OSG1 website at www.osgi.org.

The services gateway (476) of FIG. 19 includes a service
framework (131). In many example embodiments the service
framework 1s an OSG1 service framework (131). An OSGi
service framework (131) 1s written 1n Java and therefore,
typically runs on a Java Virtual Machine (JVM) (117). In
OSGi, the service framework (131) of FIG. 1 1s a hosting
platform for running ‘services’ (119). The term ‘service’ or
‘services’ 1n this disclosure, depending on context, generally
refers to OSGi-compliant services.

Services (119) are the main building blocks for creating
applications according to the OSGi. A service (119)1s a group
of Java classes and interfaces that implement a certain feature.
The OSGi specification provides a number of standard ser-
vices. For example, OSGi provides a standard HT'TP service
that creates a web server that can respond to requests from
HTTP clients. OSGi also provides a set of standard services
called the Device Access Specification. For example, the
Device Access Specification (“DAS”) provides services to
identify a client device (478) connected to the services gate-
way, search for a driver for that device, and mstall the driver
tor the device.

In typical embodiments of methods of differential dynamic
content delivery a device controlling actions are implemented
as a set of services (119) packaged 1 ‘OSGi bundles’ (121)
with other files, 1mages, and resources that the services (119)
need to carry out the device controlling action. An OSGi
bundle (121) 1s a Java archive or ‘JAR’ file including one or
more service implementations (119), an activator class (127),
and a mamfest file (125). An activator class (127) 1s a Java
class that the service framework (131) uses to start and stop a
bundle. A mamifest file (125) 1s a standard text file that
describes the contents of the bundle (121).
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The services framework (131) 1n OSGi1 also includes a
service registry (128). The service registry (128) includes a
service registration (129) including the service’s name and an
instance of a class that implements the service for each bundle
(121) installed on the framework (131) and registered with
the service registry (128). A device controlling action imple-
mented as an OSG1 bundle (121) may request services that are
not included in the bundle (121), but are registered on the
framework service registry (128). To find a service, a bundle
(121) performs a query on the framework’s service registry
(128).

It will be understood from the foregoing description that
modifications and changes may be made in various embodi-
ments of the present invention without departing from its true
spirit. The descriptions 1n this specification are for purposes
of illustration only and are not to be construed 1n a limiting
sense. The scope of the present mnvention 1s limited only by
the language of the following claims.

What 1s claimed 1s:

1. A system for differential dynamic content delivery, the
system comprising:

means for creating a session document from a presentation

document, including;

means for i1dentifying a presentation document for a
presentation, the presentation document 1including a
presentation grammar and a structured document hav-
ing structural elements classified with classification
identifiers;

means for identifying a user participant for the presen-
tation, the user having a user profile comprising user
classifications; and

means for filtering the structured document in depen-
dence upon the user classifications and the classifica-
tion 1dentifiers, including, means for extracting, from
the structured document, structural elements having
classification i1dentifiers corresponding to the user
classifications, and

means for writing the extracted structural elements 1nto
a session structured document in the session docu-
ment;

means for providing a session document for a presentation,
wherein the session document includes a session gram-
mar and a session structured document;
means for selecting from the session structured document
a classified structural element 1n dependence upon user
classifications of a user participant 1n the presentation;
means for presenting the selected structural element to the
user, including:
means for selecting a data communications protocol for
the presentation;
means for iserting the selected structural element 1n a
data structure appropriate to the data communications
protocol; and
means for transmitting the data structure to the user
according to the data communications protocol;
means for identitying a device controlling action 1n depen-
dence upon a presentation control instruction, a spoken
key word, a classified structural element, and a classifi-
cation identifier; and
means for executing the device controlling action to con-
trol a device for the user, further comprises means for
calling a member system 1n an OSGi-compliant bundle
operating 1n an OSG1 framework on a services gateway.
2. The system of claim 1 further comprising means for
receiving a presentation control mstruction, wherein:
the presentation control instruction includes a presentation
action 1dentifier and one or more optional parameters;
and
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means for selecting a classified structural element includes
means for selecting a classified structural element in
dependence upon the presentation action identifier and
the parameters.

3. The system of claim 2 further comprising means for

creating the presentation control mstruction, including:

means for receiving from a user participating 1n the pre-
sentation a key phrase and optional parameters for
invoking a presentation action; and

means for parsing the key phrase and parameters against a

volce response grammar into a presentation control
instruction.

4. The system of claim 1 wherein means for selecting a
classified structural element further comprises means for
selecting a classified structural element having an associated
classification identifier that corresponds to the user classifi-
cation.

5. The system of claim 1 further comprising means for
filtering the presentation grammar, in dependence upon the
extracted structural elements, 1nto a session grammar in the
session document.

6. The system of claim 1 further comprising means for
creating a presentation document, including:

means for creating, 1n dependence upon an original docu-

ment, a structured document comprising one or more
structural elements;

means for classitying a structural element of the structured

document according to a presentation attribute; and
means for creating a presentation grammar for the struc-
tured document, wherein the presentation grammar for

the structured document includes grammar elements
cach of which includes an identifier for at least one

structural element of the structured document.
7. A computer program product for differential dynamic
content delivery, the computer program product comprising:
a recording medium;
means, recorded on the recording medium, for creating a
session document from a presentation document,
including;
means, recorded on the recording medium, for 1dentify-
ing a presentation document for a presentation, the
presentation document 1including a presentation
grammar and a structured document having structural
elements classified with classification identifiers;
means, recorded on the recording medium, for 1dentify-
ing a user participant for the presentation, the user
having a user profile comprising user classifications;
and
means, recorded on the recording medium, for filtering
the structured document 1n dependence upon the user
classifications and the classification i1dentifiers,
including, means, recorded on the recording medium,
for extracting, from the structured document, struc-
tural elements having classification 1dentifiers corre-
sponding to the user classifications, and means,
recorded on the recording medium, for writing the
extracted structural elements 1nto a session structured
document 1n the session document;
means, recorded on the recording medium, for providing a
session document for a presentation, wherein the session
document includes a session grammar and a session
structured document;
means, recorded on the recording medium, for selecting
from the session structured document a classified struc-
tural element in dependence upon user classifications of
a user participant in the presentation;
means, recorded on the recording medium, for presenting
the selected structural element to the user, including:
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means, recorded on the recording medium, for selecting
a data communications protocol for the presentation;
means, recorded on the recording medium, for inserting
the selected structural element 1n a data structure
appropriate to the data communications protocol; and
means, recorded on the recording medium, for transmit-
ting the data structure to the user according to the data

communications protocol;
means, recorded on the recording medium, for identifying
a device controlling action 1n dependence upon a pre-
sentation control instruction, a spoken key word, a clas-
sified structural element, and a classification identifier;
and

means, recorded on the recording medium, for executing

the device controlling action to control a device for the
user, further comprises means, recorded on the record-
ing medium, for calling a member computer program
product 1 an OSGi-compliant bundle operating in an
OSG1 framework on a services gateway.

8. The computer program product of claim 7 further com-
prising means, recorded on the recording medium, for recerv-
ing a presentation control mstruction, wherein:

the presentation control instruction includes a presentation

action 1dentifier and one or more optional parameters;
and

means, recorded on the recording medium, for selecting a

classified structural element includes means, recorded
on the recording medium, for selecting a classified struc-
tural element in dependence upon the presentation
action 1dentifier and the parameters.

9. The computer program product of claim 8 further com-
prising means, recorded on the recording medium, for creat-
ing the presentation control mstruction, including:

means, recorded on the recording medium, for receiving

from a user participating in the presentation a key phrase
and optional parameters for imnvoking a presentation
action; and

means, recorded on the recording medium, for parsing the

key phrase and parameters against a voice response
grammar into a presentation control instruction.

10. The computer program product of claim 7 wherein
means, recorded on the recording medium, for selecting a
classified structural element further comprises means,
recorded on the recording medium, for selecting a classified
structural element having an associated classification 1denti-
fier that corresponds to the user classification.

11. The computer program product of claim 7 further com-
prising means, recorded on the recording medium, for filter-
ing the presentation grammar, 1 dependence upon the
extracted structural elements, 1nto a session grammar in the

session document.

12. The computer program product of claim 7 further com-
prising means, recorded on the recording medium, for creat-
ing a presentation document, including;:

means, recorded on the recording medium, for creating, 1in
dependence upon an original document, a structured
document comprising one or more structural elements;

means, recorded on the recording medium, for classitying
a structural element of the structured document accord-
ing to a presentation attribute; and

means, recorded on the recording medium, for creating a
presentation grammar for the structured document,
wherein the presentation grammar for the structured

document includes grammar elements each of which
includes an 1dentifier tor at least one structural element

of the structured document.
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